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(57) Abstract: A method and device for space-time-frequency turbo encoding, wherein: coding input bit in the cascaded space- 
time trellis by the transmitting terminal; when coding, the inside and outside code in cascade is the space-time trellis code, and 
combined encoding by way of the frequency domain as a dimension; decoding the receiving signal in the receiving terminal. The 
present invention extends space-time encoding to the frequency domain, it has the advantage of making more flexible design 
space for space-time encoding, more advancing systemic spectra efficiency and obtaining more diversity gain and encoding 
gain. 
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|.*##i*^U3i, [141, *a**^t^*8W* 
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TRELLIS 

■ ,^a«&*i«*%X*#at#«««tS TRELLIS S^^A^t: 
^^li *+ : ^b^^tfi TRELLIS 

TRELLIS *+: ^mW^mi, T.^^M^ 
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WO 03/088503 

^t#^M6^ LOG-MAP t%^o .^j.^M.jj.A^^^i^ 

T^^Mm&m TURBO fmm'K^y^^w^^^^ 

ic(„. = „(0 1 1) = iog(p(u. = »(0 1 n = toeSM". = «(i).<'..<'.« 1 n) 

4^Ji^t> 

10 i.O;,l«(i)) = ic(«,=«(OliO-M«*=«(0) 

15 «o(<'*)={o,cT,^^^^t!l^ 

StUI^ TURBO .^^^^^^^^M^t^ii^^A 
20 :^«)^^1^^Kl4t-t^ii^ttb#^ LOG-MAP t^^^; 

(-) m 1 2 ^it^Ki^-t^-^'i^^^i^^s^'^^^^^'^'^' 
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;,f(M,;/) = 0; 

*S-ft&*t-#«t. A,(..;/)Jfe*?-A*; ^.(".•«' 

- max [ff.(cT.) + A.,(<'..,) + \(".;«+*«<°'('''>'''^' 

{el 

25 iKl^i^2^#'^'J*: 
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_fi.^A^(«0);0)>o 
"*^^"\o.SA^(«a);0)>o' 

^tpm^M TURBO M, mm^^^^^^^^^^^^"^ 

r.- LOG-MAP t^^; 

= niax(a,(<Tt) + («*;/) + 

«|*(c;0)= max [a,(cr,) + + + 

- max [at(<T,) + A.i(o-*..) + /'*("*'^) + ^*^''*^'^*^'^ 

-«t»t£« TURBO *+: XMit.M.'yt.m& TRELLIS JS 

TRELLIS »X^h#*-*l«rAStS TRELLIS ^^H*"^ 

#a*6^^«rH!; log-map 

m^i^^^^^ TRELLIS ^^ft^^^^^Ht^ TRELLIS 

|g,>5S,« ^^Bt^ TRELLIS l^>5^^> ^^^^^^ ^m^; 

TRELLIS ^^«^^^)'>ll. ^^^tS TRELLIS 
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flfit««l4«r'tfi TRBLLIS f 4fai4«»tS TRELLIS 

TRELLIS 3tS5S- iS*)®. Km&; M 

W TRELLIS MS. m& TRELLIS 

TRELLIS l^«%ll««rA, TRELLIS 86^%S«^*^»J*^ 

W^^^Bt^ TRELLIS 
y^mmi^^^f^^^^^ TRELLIS ^^^E> TRELLIS 
^ i^^'J^^ %AI^b#^^'J^/^-Bt^ TRELLIS 

^m^-^^^^^ ^^^^ TRELLIS M^^l^m^^^^^^^^ 

W^^&.Miti^^i^.^^MW^^^'^^^ TRELLIS mkU^^ 
^^>h^r.^6^i^{il>i/^^^fltS TRELLIS ^^HfiWA, 
f :^>h8t$ TRELLIS ^>S%^6^%JU^^^4-Bt^ TRELLIS ^^H^Kl^ifc* 

LOG-MAP t%>!^#-;^^i^'f^^M^^-J%^^- 
^/fit6^t%^^5.^^^^tHt^M TURBO *^E^S&>^-«^ APP 

4^^^r^#-f^^'J^^-^^'l^EtS^>^''^^l^ 2 iiA^>h APP it#^, f^^m 
^ APP it^H^^^A^^'J^'^^^-^ 2 ^^^^^^^^^ ^ 

m^^nM^^^ ^^^^ LOG-MAP mmi^^ 
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® 4 ^^alif^^HtSM TURBO i^^^^^^^HS; 

n 7 60km/h Bt f FER .^^^1.^^. 

I. 

^^##Bt^MI^^+, M6^1*l^h^^ABtS TRELLIS -K;^ 

fij, ^if>jiii3ife^^TBtSM TURBO ^^^6^#^#-^t, ^-fn^ 

>f.:i-f 1/4 6^ TURBO jH:Bt#-^^4^-^> ^ 

n . ^^'f^-^mi'^M TURBO ^;6a,^^ log-map if^^s^: 

Ji##Bt^M^^II6^^-t^ LOG-MAP tfr^^y*:: 

^ [8] [9] [10] t ^tii T , 41-;tt«^^i-^ SISO ^^^6^it^ MAP 
;6a,#>^, ;$Lj^Ha#>ft^^t6^SIS0;j^#^MAPifr^#^, ##^>^^tBt 
LOG-MAP t%>6%^>^ t . 
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^T^^#-f-t. ^^n^^l- TURBO mii.^^ LOG-MAP t%^#>^ ([15]) 
mr^M^^^ ^^^MM^^^^^^ LOG-MAP t%^#>*rJi. 

^^0^^, T^6^#-f-^^t6^ TURBO LOG-MAP ^i^^^^^^^n, ^^nr. 
^f., i^^fi^ BCJR ^tfr^#';fe [1] [2] . 

^ (1) i^t, >Ei;?IJJl'i-*r>^ii!'J' 

10 i^t^hj^vJL 

p(«*=«(0.<:^ik.o-*+i.j^ = -P("»="(')'<^*''^**«'^* •^*'^**^ . - (4) 

= p(i;* |M* =«(0,<^*.<y**i.j^*".3't)K«* '"(Ot.o-ik+py* k*,i*")p(o-*.j^*) 

W Markov ^6^'14>t, :{P^e*^o-*., . ^^^^Y^m-^^'^-^^^^^ 

15 J«iBt^ 

20 a*(o-t) = P(<7*.J*") 

1515^, (2) ^A^iw-^^^-^y^^^' 

p(u^ =«(i),o-t,o-t« 1 ?) = *«* (<^*)A+i(«^t+i)ri(o"t.«^*+i'3'*) 

25 -^^^-^^^ •5^^>^^■^^: 

:fc.^^^n^iS:^%A>f;«(ON-, ^ TRELLIS ^^X, >y.^^cr,##i'J 
cr,,., (5) 
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rU<^k><rM>yk) = piyt I «(0.o-,)p(«* = «(0) ^ ^ ^ 

LOG-MAP t%>5^#';^, ^'fn^^C: 

ai(o-*) = log(«*(<^t)) 
ft(o't.o"*+i.3'*) = log(rt(o-t.o^t+i.y*)) 

AK) = iog(A(<^t)) 



Ot'CcTt) =a4(o-t)-maxa;(crt) 
K'M = A(o-t)-max)5t(cr4) 
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ff^vx;^ (1) ^'^nx^*^^i&<r,^^, ikbBt (1) 

= log(A2««P(a»K) + A+i(<^»+i) + f*K'<^*+i.)'*)>) ( 7 ) 

= «(0 If), i^^^ Bt ^ ^^'J ^ it'ft 4 1 , «S:ibar^t 4 ^ 
Loiu,^u(i)) 

Leiy, I m(0) = LciUk = "(0 1 f) -^o(u, = «(i)) 

■ = «{!} 1 7) M(0 # ^ k Bt 6^ A . 

){ti^a„A,r*'^^^^^^i^' TURBO vS^^'f^t, ^tA^U^^^A 

^ TURBO TRELLIS A^^I^iib^jt., 

,€-(^.[3], [4], [5], ^m^mmi^'i'\^ ^^n^^rxHt, xA5^^t4tb# 

[6] [7], ^A^nM^^m9iifo ^^-fn^^tt. RSC 6^;Ri§^jh, 

i^;?15Sil6^4^4!)3^';^, S^J^^'fn^il-t^ RSC ^^U^M^^^. Pfr 

iL-ffc, *L>f«.6^ TURBO ;«s,6^;R.^^jJi, liH3] , it# 

^kX^iiE TURBO E^^Bt, ^^-f, ^I'fn^ilT^ 

^ TURBO TRELLIS ^i^S, TURBO ^^A^^^^^^^^t. il^^^ 

1^6^ TURBO ;E^6t^i^!^f^#>^,«^^^^t^^'^^—^^^-H-. Tii^^ 
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1, 0-^=0 

in. #-t^^>ftBt Siii TURBO ^^6^ LOG-MAP -ifr-s^; 

vx±-^in^ni ^^T^^'^^^ LOG-MAP tf^^^j^, ^iis^'fn^^ 

f #6^BtSM TURBO LOG-MAP i%;5^#v*:. f #6^Bt$M TURBO M 

6<|-%>fi^it'fl7ffl^i^#^t^BtS TURBO mm^^^^^t, ^eS-^J.^. 

;|f-f^6t^#^ii TURBO ;!^^t%>6%|l'^e.^^[ll] [123 [13]#.</h 
^tBtt TURBO ^^hA&.'f"^^^^^^^ ^;f^:^#M.6^^^^^i%^ 
LOG-MAP 

TURBO ^^^^^r^. ^^^^^^^^^^^'^^^r'^^^^^^ 
#>fe, ^Tv^^^^Hi^^^ LOG-MAP i^^^Jfc. ^ Ml-WA^^^t-^ ^ 

6t L0G-MAP->f^>5^#>*. 
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(9), (10) m^^^i 

Bt TURBO tb#i^^ LOG-MAP -^^S^^)^: 

u : 4^#rx6^'f*4j^b#(Ma)."(2)....,«(*o) 

uU) ■■ ^^^^-ft.l.tb^^ u j >^tb# 
cO) : M^-rf^M^^^ c j >hl:b# 





M: pis,\Y)^f[pib,\Y) 



(10) 



11 



wo 03/088503 PCT/CN02/00239 



p* = Pt'(M = «* I = /»2S«*(^*)/^»«(^*«)^*(^*'''**"^*^ ( 12 ) 



^^i^M LOG-MAP i^xs,$.yk^, ii^^t^o;^^'Jj^l^#^^^^^^^^' ^ 
jiP^A^nm^LM^/^m^u,^, ^ TRELLIS ;f^SJi, >y.^-^c7,» 

mX p(y, |«*,^*) = (^o)-*' exp(--i-llj/» -^*5,f ) ( 15 ) 
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^,(at)«max(;9t^,(a*)+r»(o-t.o'»*i.:)'*)) ^ ^ 

(12) iC., «iT»':^4^i±J^-t6^<^>^^^^i'*(«*;0), Ji!'Jii'ft4 

;pJ(m,;0) = /7,^(m,;0)-/7,K;/) ( ) 

^?'^(«*(y);<5)^4''^(«*(7);c» 

ii!'J^i^^-t (^2^'(«tO);0), 4^^«,C/);0) ) ^^'J>(;i*i^-»%^ 

^1,2 'j ^ cf°,cf'° l^fe^'ft 4 . 

yU«^*.o'**i'3'*) = ;'*(3't l«*,'^*)p(«* =«)=/'*Cv* kt)Pt(";/) 
/>.(;>.|c.) = ^^^-';ff-^ = Mc.b>) 

mX Y[{.<TH,CT,.^>yk) = hp,{c : /)p,(«;/) ( 20 ) 

6f)Jti^^ft^^Af>J (20) i(.t, ^'^nT^:^#^'J 

A;;(M(y);0) = max [a,(a,) + ^t„(cr,„) + n(a„<7,,„j;,)] 

- max [ (a^ ) + ) + f i K , o-^i 1 
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= max [at(o^J + )04^j(a^^i) + ^*KJ^ + >^*(^*K);^)5 

- max [a,(a,) + fiMi(T,^t) + X,iu,;I)^ 

J = l,-,ko (21) 

^i(«*;/) =i;«*(y)^(«*(v);^ > ( 22 ) 

^*('^*;^ = llc,o)^*(c*(y);/) (23) 

^*(c(y);0)= max [ai(<r,) + ^i„(ert^,) + («»;/) +At(Ct((Tj;7) ] 

- max [at(<7t)+A^,(o-t«) + A»(«t;/)+At(c;t(c7t);/)] 

y=V-,no (24) 

«t+i(o-i4.i) = max(ajt(<rt)+ Ai(ttt;/)+At(Ct(cr4);/) 
(<T4 ) = maxC^Sj^, (tr^ )+ A^ («»;/) + A^ (c, (a, );/) 

KW)iO) = xi iuuy,0) - AjKO);/) ( 25 ) 

AUcC/);0)=A;f(cO);0)-A,(c,C/);/) y=i,-.«o (26) 

r^^Mm^S, ^im^M^MT^m^jit^, ^WSM TURBO 
|fe>5S,6^ LOG-MAP T^mit^3.^: 

(-) 1 ^^yA 2 ^»|i:6^'ft-?-^^>j^^i±#-»|tl5@&it« 1, 2 ii^^ 
/^ APP it#^m, #'J^ ( 12 ) A,, it##5'Jl*l>55,Bt^^>5^ll 1 ^ 2 
cr.cf'#-fi^6^^«4. ^>lFif'J^ (10) #*#:^:Jf?tb#^6^'(et3^ 

tb, ^^'J#f'J^>#l^^^6^f:t^tbAr(«*0);0). Ay>''K0');O)' y=i,-,*:o' 

(j:i) ;^.^^>m (18 ). ( 19 ) ifM-it^t.%Xf'iu,U);0) , Ai^>'(«»C/);0) . 

(^)#f 2 #t-H-##fJ^i^^^ 2 ^5i'ft4A«>,c/);0), 
Ar(«,(7);0) 

^^^X#^^h>S%cr.cr^^^'ft4A,(c;'>''a);/)» A.Ccf^^O);/) , *t 
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J:# "0" Sl^^Y^^o 

(23) ^it#^(c,;/), :^i'\'^^^mm^tmm^ 

A,K;7)dl&^^^; ##5'J^4(c,;/), , ^Af>J (24) t. M 

A^(cO);0), j^fe^^^/^^'J (26) it##^UtW);0) , 

7=i,-.no; ^'J^[10]^, ^ii'ft.fe^Kj'f^Xj^^ttb^^^-^-f-d^i^arfe^pKCi;©) 

i±^^7.^ 1, 2, #f'Jpr(«*;0),pS^''(«*;0)' #jrt:.^^x;g^6^'ft4^^'i^^i*i 

fi,m]J(«0);0)>o 
^>^isj$'J 1, ii^T— 

lij tb#^6^ LOG-MAP ^^^^Tk^^^f^ii^ LOG-MAP t#r;5%|lj^: 
^Jiaq^AT-^tb#^Mf^^v^%^6^ LOG-MAP ^il'h 
Wil^#>*r#-f-^t#-f LOG-MAP i^^^^}^. jtbBt^/T^^^^^- 

^f'J^ (17-2) i+^fJl^l^fi^Bt^i^^^ 1 ^ 2 ^l^>E%^cr.cr^-t^ 
6^;^l^#{.^6^ii^f4pr(«t;0), pf^(«t;0), jibBt^t#i+#^^t^'tf 4. ^ 

A#*>^5ti^v# ^ ^h;E5,if ^ ^ ^mt 4 (c<"° ;/) , (cf ; /) • 

(^^t+i) = max(Si (ffi) + ;/) + PtMa^);!) 
ySjt (ff , ) = max(^,^, (cr, ) + («*;/) + A (c* (c^ ); /) 
rUo^k.o-w.y*) = hpt{c,I)p„{u,I) 

:|:) 

pi{c',0)^ max [a»(o-t) + A^,(CT,„) + Pt(Mt;/) + ;?»(ct(o-t);/)] 

- max [ai(o-t)+^4^,(cr4^,)+i?t(«t:/) + /'t(c»(«^*);/) 



IS 



wo 03/088503 PCT/CN02/00239 

IV. ^A^^^^T^^M: 



Parameter 


Value 




2GHz 




1.2800Mcps 




QPSK 




1 Tap Veh. environment 




S, 60kmph 


mmf 


Continuous Pilot Est. 




Iray 


rmmf 


16 




9800 -t 


mm 


Tuibo& Trellis 




8 



m 6 t» ^ii}T#^i4>l^ 5kra/h H^^n^^M^^^ '1^^^ 
^ lOB-4 6^ FER #^T, ^nm^M^m\:^^nW^n O.SdB, tb^ 

^ lOE-5 FER Bt, ^^t^Bt^i^^^^t.^^^^^^^ 1- 5dB. 
^® 7 t , ^^ib T^^itJLi*; 60km/h Ht f ##Bt^l^^^6^ FER 'fitfe 
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tb'f^M.6^ftl-^^M^>6%^'l'^^^^^^ l-5dB. ^ lOE-5 6^ FER H, 
^^ma^mtil^^W^^ IdB, i^tM^W^i^^^^^^^ 2. 5dB. 
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1. -^ftBt^^ TURBO ll,;55,^>i-, ^t^^: ^L^^^^^^TAtMWt^ 
il:6^Btg TRELLIS l^;6%; m.^j^i'^^ki^^H^ WLllS ^^k, 

#i4#«;6^St$ TRELLIS iL#^T^^AI;b#3i###^i^: 
6^Bt^ TRELLIS m^o, i^M^^^^^t^^^'^ TRELLIS ^mt-f, ^ 

^•^JltflS^, ■5rv>^i^^mJ.A^4^^rxtr>^6tBt^ TRELLIS il^^f-t, 
itilfe^KlillT Bt^M TURBO 

#ii#^il:^0t$ TRELLIS jS.#^^^ft^A.tb#3i#f 
6t at ^ TRELLIS ^t: 

^'Ymm^ TRELLIS ^>6%>#^>^6^^t.t:^*^'5ir#-!-. ^^"J3C^X>^#^ 
ll^itBt^ TRELLIS ^;55,, ;^;t^^>h^>iLJii^^'];l#it5-^. 

#ii###^ii:6^Bt$ TRELLIS ^i^i^-^rvvi^l: iL#J-^T^«t*^Atb#iS:# 
m^^-'^^'t^^'f^^^^^^'f^^^f^^ii^^^ TRELLIS 1^^, 

^;^5!tf55^^>A^i^^'], ^^^^^^'J'l^:ld^^^^i^^1^^^Bt^ TRELLIS 
^>5^'^t^;5L^^^^^^^6^Bt$ TRELLIS ^mtf, i^^;^m^1^>^J:-'^M 

TURBO i^m^ LOG-MAP if ^5,; 
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= log(A j;exp(a*(crt)+ fiKffk.o-t+i.y*))) 
j^JlK^, ^«(0^^, 

A = log(A) = -y A^,(<7t^,)+ fi (o-t,o-t^,.3't)) 

Le(y, I «(0) = Lc(u, = M(i) 1 Y)-Loiu, = m(0) 

A.r*^^^^^'^' ^^^^^ RSC l^^a^i5>J*^^tb#?£i^!)3 

^^mf^^A.^: ^i^m^Mit^^mj^^^^H^'^M TURBO 
||>5%6^ LOG-MAP -if 

(-) 1 Tfp^^iL 2 ^ill^Ki^t-f-^^'J^it^'l^LEgi&ifei^ll^ifei*.. ^ 

/=! 
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j,f(«,;/) = 0; 

>> 

^'ft^iflf^Bt, A,(u,;I)iki^A^] ^m']^Mc,;I), fX^'ji^ 
- max [oj (o-t) + y0»+,(a4+,)+>^t («*;/)+ At (ct(at);/)l 

h,mi(.uU),0)>o 
[Q,mi(uuy,o)>o 

'ft-tia:^t^%>'^;l^t: ^^-^M TURBO 
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m^^^ LOG-MAP T^m; 

MPfft ^U^^t ^-f^^J^W^U^^-iJ^ ^, if^'^t)^ 

#'J^iC: pt(M,,0)^pt(u,',0)-p,iu,;D, it##5'J ^ 

= niax(a;(crt)+Pt(«4;/)+Pt(c»(cr4);/) 

fi^{(T^) = max0,^^i<T,) + Ptiu,;r) + p,ic,(,a,);I) 

pt{c;0)-- max. la^(<T,) + fi,A(rM) + Pkit*kl^ + PkM<Tt);I)'\ 
- max iat(<Tt) + fiM{cr^^i) + Pki«k,^+PkM<^ky>I) 

<T,K»C/)(<r»)-0 

9. -TftBt^M TURBO iL#^J-:J''^4tBtS TRELLIS 

^;!^^7fp3trx^, ^-t^i-^Bt^ TRELLIS l^;5%||jfp3t^>II^^M.ii6^8t^ 
TRELLIS 3^>M^b#^J5WABt^ TRELLIS ^^^^^ 

^»|«^:>- &:^^^-f LOG-MAP ^r^^^^mW^^M-. 

TRELLIS ^>6%^S.A-*§: ##i^il:6^BtS TRELLIS ^^Bt^ 
TRELLIS ^^x^. ^^iJUs 

%AI:b#^^'J%ABt$ TRELLIS II^H^^^K^, ^AHt^ 

TRELLIS %T^%^mk^i^^h^^^^^^\^^ ^^jH^iH^'ft-f 
^iti; ifetA^i'^>^^J^b#^i^^>^i^4^A^^h6^Bt$ TRELLIS ^>f5,||, 
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TRELLIS ^n^iS,^^'^ TRELLIS 1^^^%, ^^Ht^ 

TRELLIS A^^A; 

m^m-. i^A.tt.#^iN^7vBtS TRELLIS i^^k^, ^|[Bt^ TRELLIS 

P^^hBt^ TRELLIS ^>S%||6^i^>^, ■^J-il'-^^N"^ TRELLIS ^^kW^^ 

TRELLIS ^^'^M.A^^: T#{iJ-^^t4^-?-^^^41'^#^^##^^ 
^Btt TRELLIS ^>«^«, ^^N-^ TRELLIS ^.fiSj^, ^^X^. 

lfe>!^Bt: *^/^tb#^j5'J%A— N-^ TRELLIS ^X^^^—X^.n, 
Bt^ TRELLIS i^;!3>^6^lHi#^l^>fi%>^%rf{^-?^^J^, "i^^J^iN^Afi^'ff-? 

i^A^^Xll6^^b#^^K/^t^^'J%Al^->^N-^ TRELLIS 

^^^^xn, TRELLIS i^^m^m^, 

f Jl^hBt^ TRELLIS I^^ll6^%il}?fpf ^^Bt^ TRELLIS ^^^it^^^^ 

13. ;fPL#;K^']^^ 10 12 ^/riifi^«, //fil6^-f%^^ 
J.^^^at#-##HtSM TURBO if^s^^; ^^EBt^^i^^. APP "H-^^. 

^i^;6S,Bt: ^'^l^ll^l2#>|t^^f-f^^'J^^it#»|tE@&>^,«l, 2 
iiA^95>^ APP it#^, ^11-1=- LOG-MA? •j%;5a»#>^6ti^.^^-%>«S,^^-%>55,„ 

14. W^L^'J^^ 11 ^-t^^-^^^J.. ^^^i-, Pfri^¥}i^jssk^M^-?r^ 

f#Bt^M TURBO -if^fi^^; ^^E&g6^-i!t^. APP if^^. 3tiR^^ 

^•%>6^3t: ^^^l^^>:^2#-»|t6^'ft-!-^^'J^i±#»I^ES&>^>:^||l. 2 
iiA^^ APP it#^, ^-^^^^^ APPi+#^6^%lii^^'Ji^;>^^iH^ K 2 

//ril6^>^^r^lll. 2 6^3Nrill*I^^>(/^^4-APPit^|^6^%A, 
^^-f LOG-MAP i^^^yk¥)3t^T^^^^-^rX^, 



23 



wo 03/088503 



1/4 



PCT/CN02/00239 




> 




— > 








> 











, >- 


BtS TRELLI il 
55 


> 




> 



S 1 















ffif£ TRELLIS 








551 








BtS TRELLIS 








m 


> 




■> 






mm 








BtS TRELLIS 


























*- 






5c 



BtS TRELLI H 






— » 




> 




5^ 


> 




— * 









>■ 


BtS TRELLI^ 








m 




r 










» 


B^rSTTlELLIi^ 




\ 




m 



1^2 



3 



wo 03/088503 



2/4 



PCT/CN02/00239 



2 fit) 



1 

APP 



^{fi APP 



®*2g 
APP 1!^^ 



XglS2 * 



0(2)e 



APP {KM 




wo 03/088503 



3/4 



PCT/CN02/00239 




wo 03/088503 



PCT/CN02/00239 



4/4 



1. OOE+OO 



1. OOE-01 



1. OOE-02 



1. OOE-03 



1. OOE-04 



1. OOE-05 



1. 00E~06 



1. OOE-07 




STBC_60kmph ParaUeLSTTC_60kmph 
SeriaLSTTC_60kmph 



INTERNATIONAL SEARCH REPORT 



International application No. 

prT/nvn-y/nfti^Q 



A. CLASSIFICATION OF SUBJBCTMATTBR 

IPC^ H03M13/29 

Accoixling to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC^ H03M13/29 



Documentation searched oflier than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted durmg the international search (name of data base and, where practicable, search terms used) 
WPI,EPDOC,?AJ: cod+, decodei encode, time, space, fiequence, turbo, trellis 

CNPAT: mm, i^m, turbo, itfg, ja$. trellis 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO0165760A CNOKiA NETWORKS OY) 
07.September 2001 (07.09.2001) 

See the description and figures 

US6088387A (AT&T CORP) 
11. July 2000 (11.07.2000) 
columnl ,line6~column3,liiic26 
WO0013323 A (HUGHES ELECTRONICS CORP) 
O9.March200O (09.03.2000) 
page l~page 10 

EP0963049A (Her Majesty Tlic Queen In Right of Cunuda as ivprcscnted by the Ministci' of 
Industry) 08.december.l999 (08.12.1999) 

columnl'-K^olunml 5 



1-14 



1-14 



1-14 



1-14 



□ Further documents are listed in the continuation of Box C. El See patent &mily annex. 



* Special categories of cited documents: 
"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier application or patent but published on or after the 
international filing date 

"L" document which may throw doubts on priority claim (S) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date 
but later than the priority date claimed ^ 



*T' later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to nivolve 
an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

& " document member of the same patent family 



Date of the actual coRq>[etion of the international search 
03.DCC. 2002 (03.12.02) 



Date of maiiuitof the international search report 

JAN 2003 '(t^Ai,03) 



Name and mailing address of the ISA/CN 

6 Xitucheng Rd*. , Jimen Bridge, Haidian District, 

100088 Beijing, China 
Facsimile No. 86-10-62019451 



Authorized officer 

Zhang Zongje^ p '^]^ 

Telephone No. 86-10-62093504 '^^ 



FormPCT/ISA/210 (second sheet) (July 1998) 



TERNATIONAL SEARCH REPORT 

Information patent fatnily members 



Search request No. 

PCr/CaS02/00239 



Patent document 
cited in search report 

WO0165760A 
US6088387A 
WO0013323A 



EP0963049A 



Publication 
date 

07.09.2001 
11.07.2001 
09.03,2000 

08.12.1999 



Patent &mily 
member(s) 

None 
US6330277B 
AU5685499A 
BP1050U0A 
US6332209B 
EP0963048A 
US6339834B 



Publication 
date 



11.12.2001 
21.03.2000 
08.11.2000 
18.12.2001 
08.12.1999 
15.0iaO02 



Form PCTASA /210 (extra Aect6) (luly 1998) 



PCT/CN02/00239 



A. 



IPC': H03M13/29 



B. ^^^^ 



EPC^ H03M13/29 



WPIjEPDOCJPAJ: cod+i decode, encode, time, space, frequence, tuiboi trellis 
CNPAT: mikf TURBO, WS. TRELLIS 



C. S^Scft 









A 


WO0165760A ( NOKIA ^fETWORKS OY) 
07.09^ 2001 (07.09.2001) 


1-14 


A 


US6088387 A ( AT & T CORP ) 
11,07^ 2000 (11.07.2000) 

mm 1 6 2^m26n 


1-14 


A 


WO0013323 A (HUGHES ELECTRONICS CORP) 
09,03 M 2000 (09.03^000) 

m^^^ 1-1015 


1-14 


A 


EP0963049A (Her Majesty The Queen In Right of Canada as i-cprcscnted by the 
Minister of Industry) 
08.12^.1999 (08.12.1999) 


1-14 



isi mm'^mm^ 



"A" mmmm^^m!imm--tmm^ViXi^ 



"X" #»jitfl^fifiA#. mmm^mm 



03.12 ^ 2002 ( 03.12.02) 


16. 1^2003 (16. 0L03 


ISVCN 

(f S4bmrSr5«iSIEffi±*«» 6 #(100088) 

'(tJt-^i 86-10-62019451 


86-10^2093504 







PCrrASA/210 3ft{SS 2 3li)(1998 ^ 7 ^) 



PCT/CN02/00239 



35 

US6330277B 
AU5685499A 
EP1050110A 
US6332209B 
EP0963048A 
US6339834B 



11.12.2001 
21.03.2000 
08.11.2000 
18.12.2001 
08.12,1999 
15.01.2002 



WO0165760A 

US6088387A 
WO0013323A 



07.09.2001 
11.07.2001 
09.03.2000 



EP0963049A 



08.12.1999 



PCT/ISA/210*(l^»'&5pJ|«m(l998¥7 B) 



